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Introduction
During the past two centuries the atmospheric concentration of greenhouse gasses increased significantly (Solomon et al. 2007 ). It has been projected that a CO 2 reduction of 50-85% is required by 2050 in order to stabilize the CO 2 level in the air within the "safe zone" of 450 ppm. Compatible mitigation strategies are required to neutralize the excess CO 2. Higher plants, microalgae and cyanobacteria hold a potential as bio-based system for CO 2 capture and utilization associated to sustainable production of bioproducts through photosynthesis, key process in which, at the expense of sunlight, energy-rich compounds are synthesized from CO 2 Anabaena sp. is a filamentous marine cyanobacterium, which can use atmospheric nitrogen as the sole source of this essential element, thus not requiring combined nitrogen as a nutrient. Besides lowering the cost of the culture medium, this ability restricts the problems of contamination by other microorganisms. Moreover, in batch cultures, Anabaena sp. exhibits a high growth rate and a wide optimum range of temperature and pH, as well as tolerance to salinity and high irradiance (Moreno et al. 1995) . The ability of Anabaena sp. for vigorously growing outdoors has been verified (Moreno et al. 2003) . Besides, its biomass can be easily harvested by autoflocculation, which represents an important advantage, since harvesting is a relevant economic issue in microalgal biomass production (Fontes et al. 1987) . Under certain conditions, this Page 
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A c c e p t e d M a n u s c r i p t 5 organism releases into the medium significant amounts of an exopolysaccharide, as well as it can accumulate phycocyanin and allophycocyanin at high levels (Moreno et al. 1998 Indoor experiments were carried out in continuous mode, at dilution rates ranging from 0.02 to 0.12 h -1 . In general, four photochemostats, each at a given combination of pH, temperature and dilution rate were operated simultaneously to optimize culture conditions. Each reactor was inoculated with batch-growing cells and operated on discontinuous mode for 5 days, to reach a density of 0.6 g biomass L -1 . Henceforth, the reactor was switched to operate in continuous mode, by feeding continuously fresh medium to the reactor at the selected dilution rate only during the 12 h of illumination.
Overnight the culture was operated as a batch to avoid culture washout. Dilution rate Growth rate and productivity were estimated on a dry weight basis. Dry weight and total organic carbon (TOC) determinations in outdoor cultures were performed twice a day, by early morning and following dilution of the culture. To this end, the absorbance at 700 nm was measured and dry biomass weight estimated from a linear correlation: M a n u s c r i p t
Results and Discussion
Previous data concerning the influence of culture conditions on productivity of Anabaena sp. ATCC 33047 in either batch or continuous culture were obtained using a single photochemostat subjected to continuous illumination at low irradiance level (Moreno et al. 1998) . For the present study, at least four photochemostats operating under continuous regime and subjected to a circadian rhythm of illumination have been used simultaneously. The data obtained were most accurate and reproducible, the information derived being straightforward and applicable to the operation of outdoor production systems.
To determine the influence of dilution rate, temperature and irradiance on the (Fig 1a) . It is worth noting that biomass productivity values were similar within the dilution rate range 0.056-0.1 h -1 , although the standing concentration of biomass was significantly higher at the lower dilution rate (data not shown). Figure 1b shows that maximal biomass productivity was found at 30-35ºC. At temperature values above 35ºC, productivity decreased strongly, the decline being more moderate at temperature values below 30ºC. Similarly, the maximal value for the CO 2 fixation rate (0.40 g CO 2 L
A c c e p t e d M a n u s c r i p t 11 observed within the impinging irradiance (I o ) range studied (Fig 1c) In a second and more thorough endeavour, the potential of the Anabaena sp. (Fig. 2) . Continued operation of these cultures could be maintained for longer than 3 months of experimentation, thus confirming the stability of the system.
In order to optimize the operation conditions outdoors, the effect of the minimal cell density (i.e. the value of biomass concentration to be established following removal of a culture aliquot and addition of fresh medium) on the performance of the culture has been analyzed throughout the year ( Table 2 The systems were operated throughout June, July, August and September. Mean A c c e p t e d M a n u s c r i p t 25 
